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(57) Abstract 

Nitrogenous heterocyclic derivatives represented by general formula (I), having an a, B, integrin inhibitory activity, and being useful 
for inhibiting neovascularization and preventing post-PTCA restenosis, or salts thereof, and a medicinal composition containing the same. 
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w m 

mutt® 

*%m\t, mm, mzav£w>T?v>mmftmzttz$&m^um 

avp3 itt-r) a, rt&aHis, wtffm, *?;--?mmmz% 
«u Mfc-MmK^bvyzzmnm^zmfroT^z. a vp3 rau mm± 

avp3 £*HJI&*W h U v $r*« % ft^H^O Arg-Gly-Asp(RGD)S2?iJ£;frLT 

Ews#LT*iisiais-&T*. rgd ie^s^its-f >f^'j >*> 

avp3£M.fc a 5pL allbp3, avp5, avpl &nTH*. 
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fgiiLWS (Brooks et al., Science. 264, 569-571, 1994) . a vp3 MM 

£t#*.£tt£: (Brook et al, Cell, 79(1994), 1157-1164) . avp3 ©E§ 
tt; JllLffff^ftiaaF-rsttfeJCM*®^ X*/h*< L (Brook et al, 
Cell, 79(1994), 1157-1164) , a vp3 KT?*T&J8m 
MJf^ffl (Brooks et al., J. Clin. Invest. 96, 1815-1822, 

1995) . *7^^IWHfi^xJHC*ViTavp3 ftfiiTT* RGD 
Fj^llT0JliLtf#£*»ttL& (Hammes et al., Nature Med. 2, 529-533, 

1996) . EftS0||ftj&»&, avp3 l!ft*ffltt-t©*5l8K:jlllff»r4©H4"ra, 
& Hff&. U?T3\ ffljK£. (g»tti:©*ft©||&*||tLT»!«?*nT 

avp3 ttftfflft©fi»fcB-^-rs^i:^e (Firaldo et al., J. Cell. 
Biol. 130, 441-450, 1995) , avp3 BSfflttffts£MHai£ft* ifffl&tt*** 

avp3 tm.#m&\Z*>Xm&mi£tl. avp3 BStt##«#JHI&£#0tt£& 
B&U #©H»iRftM"r 2>^t*««#*nT^* (Ross et al., J. 
Biol. Chem., 268, 9901-9907. 1993) . avp3 RGD 

7^F#*#»I6©»*&B*bfc (Wong et al.. Mol. Pharnacol. 50, 
529-537, 1996) . avp3 ®M8i&mS\Z RGDfr*^^H»» M¥tt 

h© PTHrP ^S^;P">^AJllL^ : e-T^H*3^Tf > S©'R 
Sill (Clippes et al., Endocrnology. 137, 918-924. 1996) , RGD 
5yfl/fc^^HttJP*ittl5*; h© PTHrP ;U*>#AifiUfr& 
■r;UK:*^Tfflf*iRSaiFb, #fi*££il|iMbfc (Engleman et al., J. 
Clin. Invest. 99, 2284-2292, 1997) „ £tt 5 avp3 BSftltt 
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mmumfmrnm (ptca) &<D®m\z&^T w-mommnnmw 

<=>.ttTV>5 0 avp3 fc®mm<t%<Dft&\Z&%J% LTfc 0 
(Hoshiga et al., Circ. Res. 77, 1129-1135, 1995) , a vp3 tf)Hi^te¥ft 
1&Wl®.<DmMZm.&? 5 (Bilato et al., J. Clin. Invest. 100, 693-704, 
1997) . /V\'->tl7--T)\,\Z&%lk i gmm*:7 : MZ$>^T, avp3 £ 

RGD M^^K*«rtgUE**«lttL/fc (Choi et. al, J. Vase. 
Surg. 19, 125-134, 1994) . cfcoT, a vp3 BSttttW»ffiti!jg0ie£&|fi- 
*U JtLVO^KIBJP. PTCA«©S*»O^Rf3WtLT«II#SnT^<5. 

avp3 t*W»'^^<;^*t«|iatftA-r*IROW'-fcy^--i:LT'bfP 
(Current Biology, Vol. 3(9), 596-599, 1993) ZtfrZ* av03 IfiiF 

av03 -f>7-^U>ll*fPfflWr*flS^«li:LTtt, «*tf, W09 7/ 
0 8 1 4 5^#lC*3n*5fc*WIH»#*t»6nT^*. 

^^SlArnS^ift^ &fffcavp3 -Or? V X,, 
avp3 -f >f^'J >©H41-5*ft©^KF*U< tt»a«|t UTWfflT*** Z 

W5. TiH-JKiS; (I) T*3ft*M*Axnj|||#fl;Xtt. 



O Rb O 




3 



WO 99/33798 



PCT/JP98/05849 



Ra : -HX«-&&7;MMk 

Rb. Rc :.EI-XttJl&oT, -H, -Apy>, -g&SfcWLW 

;k -C0-«ft»*WLT^Tt>«k^fiiR7;Wk -co-g&x* 
*tWfei^7U-;X -CO-lM$tbT^TfeJ:^fD7 
U-;k -NHS0 2 -M***#LTlr»Tt)«tlr»iaft7;Wk -NH 
S0 2 -Ba££^LTtrVCfe«fc^7»J-;k X{i-NHS0 2 -g&g£ 
WL/TV»Tt>J;^'\T-D7U— ;k 
Rd : -0HXtt-0-fiiR7;i/*;k 

Re, R f : H-XttftfcoT. -h, -OHXtt-fi»7M;k 

Rg :-H, -ft«7;^;k -mm,*-)),* -fift7;u*=;k - 

^T*>«fc^7U-;k LT^Tfc<fc^"rP7U-;k -ft 

&7;U*U>-g&g£:£LT^Tfc<fc^7'J-;k -fefflC7)\,*V>- 
IMI*ftWLWTt>«fcVJAT-P7U-';k -COO-fi»7;Wk - 
COO-^D7Mjk -COO-g^5rWLT^Tt)ct^7U-;k 
-C00-g&g£WLT^Tt>«fc^'\-rn7'J--;k -COO-ii7 
WI/>-y^D7Wjk -COO-fift7;^U>-«»«*WUT 
V>T J; V>7 U -;k - C 00 -ftig^M 1 V >-g&g£W V>T t> 
i^fD7U-;k -NH-fift7;Wk -NH-->^07;Wk 
-NH-«ft*4*bT^T'bJ:V»7U-;k -NH-B&»£;£LTV> 
Tt>J:V^Sx07U-;k -NH-fia7;U*U>-i/^07;P*;k - 
NH-ft$7;i^U>-g&S££LWT&<fc^7<J-;k Xte-NH 

-ftft7;W4 1 ^>-«tl**#LT^Tfc«k^T , 0 7U-Jk 
X : =0. = SXte=NRh, 

Rh : -H, -ft«7;U*;k -C00-ft«7;P*;k X«Rgt-«t 
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Y : -CO-X«-S0 2 -, 

P» Q:RI— XttftfcoT, 0Xttl-4©S», 

R 1 , R 2 : Iwi-xteUfcoT, -fi«7;p+;p, -te&7;uy-;k -ft 
»7JM i =;k -Aay>, -Any>T?«**n^fiiR7;i/*;p, -n 

0 2 . -CN'. -OH. -SH, -0-ftft7JU*;k -S-ftft7;|,* 

;k .-cooh, -coo-«ft7;^;k -co-ftjft7**;k -c 

ONH 2 , -NH 2 , -NH-fift7KMfc«-N (fi«7W^) 2e fc 
R 3 . R 4 : R-XttftteoT, -H. -ft»7»*;k -Apy>Xtt- 

Any>-cB*snfcfift7;wp. r# 

n : 1, 2X«3. fitTIPItt. ) 

±IB-«S (I) C*UT, #*Uvfc£toHt, 

(1) Rb^ -H;-(5ft7;^JI/;fi|R7;^=;U;-fift7;i/+-;W; 

-->^D7;p+;i/ ; -fift7;i^*;k -/\ny>. -Apy>-eg&£n 
fcftft7»#;k -7U-;k -no,, -cn, -oh, -o-ftj&7;u 
*;k -sh. -s-fift7;u+;k -o-ia)R7;i/+i^>-o-. -c 

00-ttft7;WWRtf-COOH^ea#5Snsi£t±©«»IS*#U 

WCt><fc^7U-JU ; xti, fttt7;i>*;pxtfAny>j&>&BK$fta 

■W 1 * 1 75M 2 iB^WT * ^-r □ 7 1) -JUT* 0 . 
Rc#, -HXttXtt-NHSO 2 -7y-;PT*0, 

Rg#, -h, -ttft7;u+;k -ft&7;py-;k -ftft7;u*=;k 
fift7;^i^>-7U-;k -o, s&tfN^S8ft£ttS'\TPii?£ 

175M2<i^1"^¥SA7 t D7 1 J-;k -ft»7;MrU>-0. SRtf 
e>S^$ns^\xDli^-S: 1 75M 2 <@^Tf 5¥® Af D7 'J -;k 

-coo-fitt7;p+;PXtt-NH-7'j-;n?*o, 
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D#0, q*t0Xttl^2Oa», R 2 ^-<giJS7;WH?*0, 

(2) Rc*«-H, Rb*tt?'jj;;k +yy;k Xtt, -/\ny>, 

-o-ttft7;u*u>-o-&r;-cooH*^aiR$n* i£n±©«ift 

(3) RfMeAt-H, X#=NHXtt=0, loRg^i-H, 

v;k -CH 2 -eu^;K -7u;px«-CH 2 -v^Dyoe;n?*?>, 

(4) RfWRe^i-H, X*t=NRh, l^R h ttR g £-#£&oT 

(5) n^im, M*A-rO»ft##Xtt*OttT**. 

ft*******-*. 

rft»7;p*;pj turn ffSL<ttitt#*i75M3«<D7;wu*7? 
£ l/Ttl, ff*L<tt, tf-;i/, 7'j;k l -yn^-;i/, -ryya^-;u 

. i-^"r-;k 2 -yxn;i/&i;3 -^-Ji/T'&s. r^7;u^-;u 
j tLTtt, frSlXtt* x^-;k i-yptfx;k 2-7atr-;k i 
-79--)),, 2-^-;k 3 -79-)V&x}\-*9)V- 2--?u¥-)v 

tisZurfr^M tt, »*L<ttK**3-8flO->^P7;P* 

£&. rc 2 _ 6 7;P^k>j fct-TEU ^m»2-61H©€iR7JP 
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^£l7I;S4ffi ($?£L<tel75M2fl) SrTS 5 75 S6fi®J|i3|t£L< 

» tr^/u;k ^7^/u;k -rv^7\/'j;k **uvj;k tru^k t: 
o7U-;k>ux«, ^^b<«, >r>Kujk ^/.j;k -fv*/u;k 
r/\py>j iittt, f, ci, Brfttf i*«#tf&na. r/\ny> 

A»:-Any>, -NO a . -CN, -OH, -0-ft|R7;i/*;k -S 
H, -S-fift7;Wk -COOH, -COOHSH7W, -CO— 

fi»7;p*;k -co-«eB*o«K|ji&*bT^T"b«kv>7U-;k - 

CONH 2 , — NH 2 » -NH-flBR7;Wk -N (&J»7;k*;U) 2< 
i2B#<Dg&g£;£bWTfc«i;^7U-;k -is*7UT)V*)VK.TS-m& 
BW®gJfc*S#bT^Tfc<fc^'rn7U-;k 

r«ft**WUTUT"b«kv»7'J-;h Rtf rg&g£;£LwTt>«fc^ 

B»:-ftft7W, -ffift7;i^-;k -&®7;k*-;k 
7;wk -/\ny>, -Aoy>T«j|$nfcfift7;^;k -7»j-;k 

-N0 2> -CN, -OH, -0-»7;Wk -SH, -S-(&K7)l* 



7 



WO 99/33798 



PCI7JP98/05849 



-0-mT)V*U>-0-, -COOH, -COO-ttT^ 
-CO-ft«7Wk ~C0-7U-;k -CONH 2> -NH 2 , -NH 

JTCfcfttf. ftk:MIKtt&fr>*t, »ftlo**LTtt. JUtftiettgft, JMk 

**». 3*fc**». ant. mm, u m. to 

fc?*>&, S/atffc, Td>», 3A^l, TW>*. Mt, 

>i**>». y)w§>m*0*wmtomtttoiiLmimttzti* m&to 

ttiLTtt, *MJ£A» #<J?A, T^i/^A, #;p<>*a, 7^5=2 A 
'Jy>, ^-5 1 >^W«I^S<i:©^7> ; EXH7A«[^^tfe,tl5. 

#, *ft&Ofiytt£LTtt«*tf^U-> (Greene) HlX&vV ( ' 
Wu t s) rprotective Groups in Organic Synthesis] %2mzBWi, 
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Rb 0 
0 HnV^OE 



oo T fc 



Ra Rc 



* (R')p W)q 1 xf JMt X (R))p XR^q (|) 




(£*> Ettfca7;u*;p**ifrrs. arm*. ) 

*S89Hfc£& (i) «, -ftic (in T**n**;^>»xtt*oR* 

£i*##<!:7i*yf*## (ill) ttfijss*, Ifc»raicJ:DKx;i3rM: 

*nn«7x=jk <y$me£®fl$ft*7icft) , «ttxx^;u ( P 

jfta (*afl:±hy^A»oa«a»» h 

Ux^;P75> (TEA) , s?<yyne;Px^75X fcfU^x 

^w*;p*u ©araTfrstwiftu*. *;^>ao* 

H^J (^y^DA4>/jWM^?F (DCC 
) , l-X^;U-3- (3 - 9 J*<f')V7%J'}u\Z)V) *;M?->fSH (W 
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so . i, r -tDix-jitz- ih-'T (cd i) $) © 

y>-f5H.(HONSu) , 1 - k H D*^>7 h U (HO B t 

7> (thf) . l, 4-is*tt>&<Dx-T)vmmm. 

5 h* (DMF) , N, N-^^y-fehT^ H^OTS K3R»i8t. tf'Jv 

KxXxJWfcaaiSVittTJ^'JM^TWfefcJ: 

9 Q Rb o 



Re 
HN 



^^Nl>< Ra Rc 



(Rl)p W>q 
(IV) 




0 0 Rb o 

AW 



(R')p 



Ra Rc 
(la) 




.Rf 
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0 0 Rb 0 

»vw 



Ra Rc 



i (R')p 



(VII) 



i) HN^ (VIII) 
Rg 



(5£<K X^iOXttS&^T. KTH«. ) 

*5B9Hfc£#l (la) fi, 75/fc£i» (IV) <h-r7 3/7±-h£L<tt< 
V^t^rj—bitG® (V) tfcgjfc &*Htt;&-A\*-h (VI 
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9 9 Rb 0 s 

(R')p iOfUBOMft II 7^>^\ 

(IV) iii)BfS8^J:yiK NH (jjijp ^RZjg ((b) 



Rd 



O O Rb O 

A rn — n v n Y < 



O O Rb O 



S (Rl)p Ntf), Rj4 (R')P 

(la) /Vl v 

• Hhal (XI) 



OE 



Ra Rc 



*»«fi:£tt (ib) f*> 7'y-fb^ (iv) i/7fc£«i (ix 

) fcflj^T* MMfiw Fui Yong*?, I. Org. Chem.,1997, 62, 1540. 
fl^(Ia') fcfcTfcifcfcJ: 0 S-7;U*;W*(XI) a* ©7 = > 

m vm *ffl^T^»©**aas**ffv». S£*&££*fta£®ii*£ 

a«fc»faic J: OKx^^WbRlS^fffJ-i t lc«k 0«af* £ £ 
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OORbO Ak OORbO 

J Ra Rc ~ * Ak^ N /r ~ ~^^Of[ Ra Rc 



O O Rb O 





(St. AkttC 2 _ 6 7;^I/>^f. ) 
7;Wk>'75 HKBrSlCfcO, «ftl:ffit»TRX7f;i/ 
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0 O 




(R')p 

(XII) 



Rg-N N 



o o 



OE 
(XIV) 



(ROp w)q 

i) -ha£(D37c 




Rb 0 




») HN y 0E 
Ra Rc (III) 

iii) -\-n&(D3t7£ 

O 0 Rb 0 

N V N Y 0E 
Ra Rc 



X #N R h 5 lK*SHt&& (I I a) ttKTafiJ&fcl&BI KtkS n§ . 
B. Drake Synthesis, 1994, (6), 579. \Zftm<D%m\zmtT9&m'T2> 



0 0 

Mi • J 





Rh 



N 




(iv) ^ «)Sr3ic«fc9 V / \p2u 



#«t, ttfi«. Mm. mm, a*, ssa^L, *& sasn, &s*nvh 
-«#©fl:*»^€affl LTff tons. 
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^ ^i^aa^, ptca »off»*. *?4)V7s&yn 

*«9ifl:£tt©avp3 -f >x^U>EWffl»4JXTCD*attH (1) fcj;? 

*ffltt«, ttexatti* (2) Mi;fc (3) •©^tt©««^7 s ;p*ffl^fc 

avp3 O-r^'J >te, t hJ&l8£ 50 mM n-octy 1-b-thioglucoside taim 
fcb&«#J: DTtfAttk bp3 -f >-r^U * D-^-;Ptt# B6A3 Mtf K 
^7Attfc haIIbp3<>T^U>€V*n-:^|#W*C4Gl (Yano et ah, J. 
Biochem. 116, 778-786, 1994) Sffl^TlMtenfc. Y£hu*99-> 
fiNHS-Biotin (Pierce tt)*fl|V>Tfcf:fr*>ftStt;fc. 

9 67tT< £D7>-h (MaxiSorp™, Nunc tt) il TBS(20mM Tris-HCl 
PH7.4, 150mM NaCl, 1 mM CaCl 2 , 1 mM MgCl„ lmM MnCl,)T 0.5|ig/ml th1t 
*fiavp3-© I00|*l **ftlU gffiT-lftftgL*:. *«*|»*Lfcft, 
200nl (0 lXBSA/TBS **JpL 37t:T2^»fiL,Ac. TBS T 1 ®fti*Ufc» v 

f*$£t*#3 l >fl;fc>o*^>£&jou 37t:T3»MR*s«&, 

TBS T3ia«c»tfc, TBS T 1000 h ^7 p h7b*^>-b'^> 

MTl«fMKJ6:aitfc« t TBST?3lE|ftfrL&. 100^1 ©2. 2*-7>Vfc:*A 
- 3 -X^;WS>v^7V"J >- 6 - x;i/*>«*«(Bio Rad tt)**ftlT* 
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U ^JS^lb, 2b, 3, 8. 1 2. 1 3, 1 4, 2 0, 2 1, 4 5, 4 
6&tf 4 7<Dit£®<D I C affitttr^ftfc 1 OnM£(™^:, 

(2) Mfr£lfigf£I& 

^BJ^^OJfl^^ffi^ffl^. (Sato et al. FEBS-Lett., 322 
(2), 155-158, 1993) mWL<Djjmitm*TtemnZ> B 

(3) vKmommm^um 

^mit^(D^mmt. (Janiaket al., Hyper tent ion, 20, 737- 

745, 1992) mmcDyyhmmm-'Amm^j^m^x (mu as^«jstb 

*y-i:;ww, is^j, mm, tmmt&zmn&j*. x\t, is 
*^^«ts^p^#cDrc«)©@^M^<i:LT«, mm, mm, mum 



W0 99/33798 PCT/JP98/05849 

-raaiiLT'b.fciri. 

icasm 5 &*8)*ii, -traai. mm. %m\, ®miz$m 
, mAimmm®*Rzs£.m'kmttf$£nz. #*m&<Dmmi, mm 

». SfifJgftffl 7*h-;0 , (HAtf. 

aKr«PtS:4©«^, 10<&i9:#Stt ( #S^£9#J0. 0 0 0 1*61 
Orag/kg, JftKfiO, 0 0 l*6lmg/kg#jg^T&9, Jin 

*i®-c**^tt27iS4igk:^WTifl!4'r*. »Kta!4sn-s»^tt, i 

B©S4£tt, #2l!$fcD*?)0. 0 0 0 0 1*61mg/kg«»ia7, 1 
Bl®755*ftfc#ttT»4TS. Jii*!8:4<Z)*£«, 1 B 0&#Ste, # 
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m^izotoo. o o o ia>e, i omg/kg^ii^-r. iBimnmwk\z 

3- (6- - hn-r > K U >-i— f ;w -3-** v :/ □ tf * >&x^ JH£*rfiil# £ 
a) 3-(6-~ h D<> K 'J >-l--f ;W-3-**7:/De*>»x^*X* 
(6-75 y < > H U >-i-">r;W-3-*+v^n fcr*>ax^;H!>ijtfeB#*» 

-x^fciQ*., 4£fciitJMfeftit*U 3-[6-(3-'*>$W£U>r FW>HU 

>-i -)W -3-** y 7p bf * >&x^$&£@# <h L T#fc. 

3-[6-(3-^>y;i,^ w kw > k u >-i-<;h-3-**v7p tr*>&x 

£ffiKT 2 l#M«#L& 0 1frifcK:±D4£lb£*»«U 3-[6-(3-"*>$W£ 



WO 99/33798 



PCT/JP98/0S849 



1 tm&lZ LT. 3- (3. 3-v* hn-f > K ij >-i-< ;u)- 3 - 

; W -3-*** V y P hf * >Wt Zmmft £ L T*fc. 

5 

3- (3, 3-i^^;P-6-x h D-f > H U >-\-4)V)-Z-Hr*rV7u tf*>&£D 
MFfc«M*U**T. CD I (±)-3-75 y-3-(3-fcf U S>;W-7 

□ tr^->Kx^;u n-^^^*u>sjda.m-c 3 bible* 

$tfc.4»y'J^y;^7A^D7h^77^ -T*»S? U ( ± ) -3- [3- 

(3, 3-v*5M!/-6-- hp< > h* u >-i-'f;i')-3-^y y^n/ty -f ;U75 y]- 
3-(3-tf y s?=;w 

##096 

( ± ) -3- [3- (3, 3-^^ h D -f > K u >-i -< ;w -3-** vfunj 
£s£#j£*&$KU (±)-3-[3-(3, 3-^^^-6-75 J A > H U >-l--f ;U)-3- 

y y □/ v < ;U7 5 y ] -3- (3- tr u $>=;w 7d tr * >gfcx^;P£#fc. 
###9 7 

**>KiM?U W-\L*-\trt-7Y**s%)\i£- TEA, 

;H*x;w ^x^VH > h* y >.-i--r;w-3-**y tf*>&xf- 

#%0I8 

**tt*iq*., sor-c i.5 mmm&btz.. £j$tt&*su z-iw-uen-i 

b*i/*i)vx-)i) ^7xvy>r>Ku>-i-r;i/]-3-^y^pif^>gf* 
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###j 9 

###i 7 T#fc*ifcfc£4&&£tf th Fm*\z i umiti- h u * a* 

*J»T 0.5N ^{CT^ttM(pH=4)ibm BWx^TttttiU 

> K U >-i--r;w-3-*"*y 7n 

###) 1 0 

i-(^r/-yh*->*;p#-;w-2-(3,5-5;^^;i/e5V<;w-4. 5->?hKo 
-ih-< $ £ 3-(6-7 ^ / K >j >-i-r -3-** y :/p fc? 

XfMTth- Mj;U*TEfc3it\ *i*fc«k0 U 3-(6- 

{[l-(/er/-^h^v/^;i/7j?-;p)-4, 5-yk Kd-IH-T 5^V-;P-2--f 7 
5 / W > k u >-i-<;w-3-t+yyD e*>»x*;H£*fc. 

mm 1 1 

(±)-3-[3-(6-{[l-(/er/-y h^->^7 j^-;U)-4, H D-JH--T 5 

;W 7 * / } -i > H 'J >-\ --f )V) -3-** 7 7n / Vf *7 5 / J -3- (3- 
tf U 5W) 7*P t£*>*X^;Kfc*&. 
###J 1 2 

###! 5 iWflNcbT (±)-3-[3-(6-~ h P-f > K U >-l—f ;W-3-^+y 

7 p / v -r ;p 7 s / ] -3- (3- e u p tr* >»x^;nfc*fc. 

###113 

###! 6 £ WHifc LT (±) -3- [3- (6-7 5 J -f > H U >-l->f JU) -3-**7 
7 p/t y >f ;P7 5 / ] -3- (3- M U y p tf* >»x^* 
###114 

###li 3T#£ttfcfcSlbSTHFK:**u *»tk:t'O7'0m: 

T-;P*JnA, ^fffiL^ttlS^SraSlb, (±)-3-{3-[6-(3-^>y*-f;i/5 L ^C7 

K KW > H u >-i-<;W-3-^y yp;ty >rjP75 y }-3-(3-tf u V)V> 
7ntf*>ftx^;n£*|;fc. 
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5 

(±)-3-[3-**y-3-(6-^*<} Y-i > K U >-l-< J ^ )V 

A, £i;&tt§i:%£»®U 3-(3-[6-(2-^5 : JKV?t^l/'f K>-f>K'J 

>-i-<;i/]-3-^y-7 p D;v^;u7^/}-3-(3-triji;;i,)^ , otr^>Kx 

l 6 

(7 ^ ; * zs z u ? □ n >mm&* T H F \Z®M U ^ > ;K 7 

i tTlf:, fffiMfffi(m/z) :FAB(Pos. ) 235 (M+H) + . 
17 

(±)-3-[3-(6-~ h P< > H ij >-\-<1 )\,)-Z-*3rV -7urt;>()VT5. /]-3- 
(3-W;)l>)7uV*>WtX?)\,£QmM2 a)t^l:LT, (±)-3-[3- 

(6-tHD+v7$y<>HU >-i-^;p)-3-t*y^o hf/ty-r ;pt5 y ]- 

a) ##0J 8 T#e.n^^^ 470mg £DMF HOB t 
263mg, WSC-HC 1 299mg, (±)-3-7S y -3- (3- tf U i?)l)-7niZ*>Wt 
x ^-^^417mg, *MVJu\L)\x.3-)\,7%y 0.7ml £iO;L 

>r-T«flSL, ^nO7}N;i,A-^^y-JI.-29S57> ; e-7*(400:10:l)^aigl5 
<k 0 (±)-3-[3-(6-N-tert-^ h^->*;i/^-;l/^7-^y K U >-l-T 
M-Z-^Vlfunj ^ ^j^ j^-^n^Mzfu^tym^^V 590mg 

b) Z.<Dit&® 590mg 12ml KSiSU 1 N*gtfb:M> 'J A 
2. 2ml 60t:-e 1 I^Kffi^tfcc 1 NmMt 3.3ml * 
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an*., sore 2 warn sj6a^ft*«£ETjw»Lfc. 

7A^OT h^77>f-(0DS-A 120-230/70) "TflMBLfc. £ y 

(9:l)*fflM»«fcO#&tifc«i««fc 1 *. x^y-;^jiSJD 
0rfflL&*Sii£3ttU (±)-3-[3-(6 -^7~v/-r >K»J >-!-•< 

3-** v /t y ^ y ] -3- (3- tf u y □ tr* 1 20m g 

$160! 2 

a) 3-[6-(3-^>s;;n>u>r KW>KU>M-^]-3-**77atf*> 
ft 1.30g SDMF 20ml fc»#U *#T. CD I 0.72g £J0;L&. 1 l^fHKOft 

(±)-3-75y-3-(3-K-Us;;W-yn^>«x^ rUttttt 1.18s 
£TEA 1.53ml & 10ml <ADM FK&&U£ l^T U 4 
"#MEJSSi*fe. Sfcjg^ftK:* 100ml £Jn*.. <fc<]*#Ufc&fctfai&£« 
tt. *ft t*fc. »S*l&a£dM&£DMF C»*U vX^^X-x^^JlD^^ 
JltTfiaWW**. (±)-3-{3-[6-(3-"C>S?;P£U>f H)<>h'iJ>-K 

;w -3-** 7 y o /t y >r ;p y ^ y } -3- (3- tf u s?;io 7* □ tr* >gx 3^1, * 

1.39g#fc. 

b) MlEa) TftSnfe^* 0.95g £x*y-;U 19ml *T«#.!S?!SU 
1 N*fcfc:J- h U 9AtK^^ 5.37ml Jn*., 60T:T 1 Ufc. Mff»*8 
K<fcOX*y-JU£@£LT^<=>lN:£S? 5.37ml fcJTFU 

&fc#faj$f£at&, 5d £T(±)-3-{3-[6-(3-^>>?;i^ u-f KM > 

H , J>-i-'f;w-3-^y7D/v-f;P75y}-3-(3-tru^;w^ r Dfcr*>» 

£0.96g.#fc. 

##W6T#6n^b^0.58g^7irhXhU;P20ml fc»*U -fV-> 
7>&^>v;U 530mg fcJn*, S5fiKlTl**«#Lfc. &«tt£*J8U £ 

;K2o : 1) mmB£ o ( ± ) -3- {3- [6- (3-^ > k k) -3, 3- *? * r ;p->r > 
H u >-i -^ ;p) -3-** 7 t'd / v -f ;i/7 $ y 3 -3- (3- tr u >>;p) 7*0 tr* >s? 

X3MU 720mg dn£Hfl&0iJ2 b) iB«l:flIlT(±)-3-|3-[6- 
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(3-^ > *J)V V W K ) -3, 3- v * ^--f > F <J >-l - >f )V) -3-** y 7 □ /t y 

-f ;P7 ^ y ] -3- (3- tf U y □ tr * >mz®rz. 

mm 14 -vmZtlttitS® 2.61g £x*y-;|, 52ml 
*A 1.29g *aa;i, 50-CHT 2 l^«#L£, SM^L, S&fcK 

ylfJU-fJ^Jll^, £C£ft;|gti£jt]&u 3t£@#<fcLTf#£o Z 
<D{k£Q0ZnffiM2b) ^«l;liLT(i)-3-[3-^V-3-(6-ft^l/ 

-f h - 0 k u >-i --r ; w - y □ /i / 4 )vt ^ j ] -3- (3- tr u -j u t? * > 

#%0U 5T#£>n&fl:&#| 404mg &X*/-;H;:j£fl?U ^>v;P75 
> SOmgKtfTEA 75mg ZMZ, %X:\ZT 11 ££ft£MEE* 

tzo Z\ft**$;~-)i, 5.6ml (3&#U INtKK^HU^AtK^ 1.85ml 

£in;^ g^T i *m, so-cict 2 u#fiw*#L*:. i Nmm*mx 

»U (±)-3-{3-[6-(N'-^>v;U^7xvV)-r>H>J>-l-r;H-3-^+V 
-yn/V-r;U75y}-3-(3-fcf>Jv;Wyp^>i? 55mg £3t£H#£LT 

(±)-3-{3-[6-(2-*3MK 7^*2 K H W > K U >-!-< ;W-3-**V 

-zfu \i*-)i7 * j } -3- (3- 1! u i □ tr* >«xsw • a msiE 

404mg£x*y-;W;:iS#U l,3->?7* /7n/t> 509mg ZtiQjL, 80t:{CT 
8. Oml 1 N#»fc* h U £ 2. 37ml fcfln*., £MT 1 3ffl. 
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3-[6-(l, 4, 5,6-fh7kl«PKUS J >-2->T )V7 i= J p U >-l-^f 

ju]-^p;v^;i,75y}-3-(3-ifu^;wy n tf^ >ffi 2 4mg sufenu^L 

##^1 3T'#<=>nfdt£& 222mg ^Wc^Vy 6ml K$#U TEA 
234nl, )V-Z-i/^7U^U\i)V^)V^^V7 197mg &tf3£fl; 

2-^DD-i-^^;Hf ijv-^A 215mg MWZT 23 I^Jt#L£. 

U (±)-3-{3-[6-(N , -^>y^f;i,-N''-v^n7 p otf;u^^;i/^7->; /H> 
h* U >-i--r ^]-3-^vyp;ty<;i,7^ y }-3-(3-tfU 7p tf*>& 

X^;P 197mg £&£*^<!:LT*§£. Z.n*mMM2 b) t^CffllL 
T(±)-3-{3-[6-(N'-^>^;P-r-v'^D7 p Otf;U^^;i/^7-^y)-f > K 
U>-l-^;i/]-3-^77'P/Vi';i.75y}-3-(3-fcfU^)^Dtf^>K* 

1 3 T'&ZtirzitS® 233mg £ 1, 2-S>* n PX* > 7. Oral fc**U 
TEA 77mg S^ddSS7x^ lOlmg fciJD*., ^filCT 30 #fS]*#L 
fc 0 S^C(75y^^;U)v^P^PA'>^|6^ 70mg RtfTEA 71mg £ 

7i±>7U'?y>f=,~y4-\zTnm\^ 214mg ®H£g#:£#£. £ft££»J 
2 b) tmmz*/S ! mLX(±)-2-{Z-[6-(Z-y^n^n\d)l^^)V^U-( KM 

> K u >- 1 ; w -3-** y y p ; vr )V 7 = y } -3- (3- tr u w 7 p tr * > 

3T*§£>*l£fl;£& 304mg £gHft 1.5ml &tfj£®7k 3.0ml K&M? 
U ->7>ghhhU£A lOOmg SrJnA, 60t:ic:T 2 P#ra»#l,fc. ElSfcfc 
MfflftffiU Sii^vUTjyjl/^^A^PTN^^^^-l'TffSIL, 280mg 

omm^mw^mco z\tizmmM2b) tmmzmmLx(±)-z-[z-(6-7 



WO 99/33798 



PCT/JP98/05849 



S J -<i > k U >- 1 ~f M 1-3-** y 7 □ /t y ^ ;p 7 * y } -3- (3- t? y ? 
l 0 

##«9T*6n&<b^*ft##«| 5 £W*K:MU (±)-3-(3-{6- 
W.N , -^(/er/-yh + ^;^- ;W ^ 7 -^ y] ^ >h . 1J> _ 1 _^ ;W _ 3 _ ;j . 

ft** 0.64g **tfTHF**7 ml +fc 1 N*»ft^h 1.6H 
1.5Bl.**JDU »6l*MMIIj*l,fc 0 »flt*«kT««l/ 
T**T 0.5N «tCT«tt**(pHM)i:Lfc«, |»x^;U 300ml TiSttJ 
Lfc. *«»ft*g«l- Wir*Ci:k:J:0, (±)-3-(3-{6-[N,N'-tX(/er/- 

7 $ y ) -3- (3- tf »j 7 P If* >B£ 0. 4 1 g 
SSififll 11 

##011 lT#e»n^ft*#|^4Nlfifb*^-v^1f>»}K5ml *fcTi»4 
*WM«#U *«E*Aft4i;fctt**||{*THFtCT«6*- ft&TZZ. 
t \Z <k 0 . (± ) -3- (3- {6- [ (4, 5- 5?kHn -1H--T 5 *V-;P-2-< ;W75/] 

-f > h y >- w ;w -3-*+ v 7d /i y -i )vt * y ) -3- (3- e u 7d tr* 

(3- {6- [(4, H O-IH-T 5 ?*/-)\,-2-4 )V) 7 5 y ] >T > K y >-l--f 

^}-3-**y yn/v-f ;W7"$ y)-3-(3-try yp t? 

^JSfll 1 2 

3-(6-{[l-(^r/-y h + '>*;i/^-;U)-4, 5-v>t Kn-lH-< 5^y-;P-2--f 

^]7$/}>r>Ky>-i-r;w-3-^vypif*>*o.47g $^odmf 20 

nl HOB t 0.16* WSC-HC1 0.23g, h «J 1^75 > 0. 17ml 

*J:V(±)-3-7$y-3-(*yy>-3->f;w-yaif^>»x^;u o.35g *m 

*wnu & 12 *ET*»fcS*u 4i;/ts«t*'>y 

O0:p*ttl«<fcO«IBft*«**tr(±)-3-{3-[6-{[l-(tert-yh*'>*;^ 
-;i/)-4, 5-yb K P-lH-f 5 y V^M-f 7 ^ y } -r > H 'J >-l--f 
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trft&Sto 0. 68g Z.n*m\L*?-V> 18ml *fc»d*U HJ 

ogfgl 6ml *jSJD«mil$|fflMft#Lfc. »Kf^fc<fc0£t;fcfcfi£T 
HF 20ml *5«fcOr*jfgj* 5ml *(C»U 1 N**fltf- h U >>A*m 5ml * 

(±)-3-(3-{6-[(4, 5-vfc KD-lH-f 5^H-< JWTS;]^ > KU >- 

i--r;w-3-;t*yyo/v<;u7sy)-3-(*y v>-z-4 )\,)?u\>*>n. 

160mg£®&. 

^ 3 ~ 4 {C^-r^ifi^ 1 3-1 9R^5~7(I^-rSlli^|2 0~4 0© 
fc-^te^iStfJ 2 LT, ^ 8 Jfcff 4 1-44 mt&mzn 

i - 1 5 srjt 1 7 <Dit&m<z>mmfc&tom*&& 1 1 8 

<tt«Iftl:Bi0^fttBil:tT, Xtt-t*i&K:ail#k:aiflc!)«^© 

&&£jIffll,T, £lK:§3irrs 

Ex. : &660y##, Rf. : Sal : Com ': <fc£#M, DAT : 

F : FAB-MS(M+H)\ FN : FAB-MS(M-H)" , N: 
(DMSOKtTMS l*iaWP) 6: , N-2 : 
^£ (CDC1 3 ,TMS AM 5 : . Boc : tert-7* h*S/#;i/#-;k Ph : 
7x-Jk Bn : ^>v;k 2fctf 3-Bn-UR : 3 -'OvJUtfW H. 
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$ 1 



m 


1 DAT 


1 
X 


N-2: 1.32(3H.t J=7.3),3 31Y2H t J=8 6^ % SQOH <A 4 i a~a io/4u t ia/i u a t o i 
),7.94(lH;ddJ=2.3.8.1V9.03nRd j=7 ^ 


2b 


N: l-21(3H,U=7.2),3.04(2H,t,J=8.1),3.65(2H,s),4.03-4.18(4H,m),4.28(2H,d,J=5.7), 
6.45(lH,U=5.7),7.07riH.d.J=8.1),7.20-7.36f6H,m),8.03aas).8.57(lH,s) 


3 


N: 3.03(2H,U=84),3.53(2H,s)A07(2H,U=8.4)A27(2H,d^=5.7),6.47(lH,t,J=6.0),7 

.05flH.d.J=8 "H 7 22-7 'WfiH m\ 8mnu^» co/iu «\ 10 t^/iu u \ 
— w * x * A »"* J °' x J» ' ' * J Jyon,m),o.un m,s )>o*py( 1M,S), lZ.7o(lH,br) 


4 


N: 1.35(6H,s),3.63(2H,s),3.99(2H,s),7.56(lH,dJ=8.4Hz),7.98(lH,d,J=2.4,8.3),8.78( 
lH,br.d),l2.82flH,br.s) * V 


5 


F : 455 


6 


N-2: l.l2(3H,t,J=7.5),l.l4(3H,s),l.l8(3H,s),2.86(2H,d,J=7.8),3.32(2H,s,),3.7l(2H ) d 

u,iu^,^Ho;,H.uj^zn,q^-/.z;,4.y/(lH,or.sp.25(lH,qJ=^ 

H^J=7.5y.35-738(2H^^^ 

FLd. J=8. 1^ 


7 


N-2: L30(3H,U=7.3),1.49(9H,s),1.52(9H,s),3.18(2H,tJ=7.3),3^4<2H,s),4.09(2H,t,J 

=8.3),4.25(2H^=7.3),7.15(lH,cU=8.3),7.76(lH,ddJ=2.0,7.8),8.10(lH,(U=2.0), 
10 3flHsHl 6nH«s1 


8 


N: 1.39 (9H, s), 3.09 (2H, t, J=8.3), 3.55 (2H, s), 4.11 (2H, t, J=8.3), 7.16(1 
H, d, J=8.3), 7.27 OH, brd, J=7.8), 7.84 (1H, s) 


9 


N-2: 1.52(18H,br),3.22(2H,U=8.1),3.47(2H,s), 4.07(2H,U=8.1),7.18(lH,cy=8.4),7 
48H H dd T— 9 1 fli\Q A7/1 tr A T-7 1 \ 1 n ic/i o w_\ 


10 


N-2: 1.30(3H,U=7.2),lJ2(9H,s),3.14(2H,U=8.4),3.42(2H,U=7.8),3.53(2H,s),3.70- 
. 3.83(2H^n),4.07(2H,U=8.4),4.24(2H,q > J=7.2),7.09(lH.dJ=8.1),7.68(lH,d(U=2. 
1,8. 1),8. 17riH,br),9.43riH,br). 


11 


« z. i.^Jtt,trJ-/.^;,i.:o(yH,s;,z.yi(iH,<y=6.6^ 

)3-44(2H,tU=2.4),3.71-3.85(4H,m),4.04-4.19(4H,m)^^3(lH,q,J=6.6),7.10(lH.d 

J=8.1),7.61(lH,dd,J=1.8,8.1),7.68-7.76(lH^n),8.23(lH,dJ=1.8),8.51(lH,ddJ=2. 

i, / .o;,o.oj( in,a,j- z.l J,o,io{ lri,a,J=7.o) 


12 


N-2: 1.12(3H,U=6.9),2.88(2H,d,J=7.2)3.25(2H,U=9.0),3.51(2H ) s),4.03(2H,q r r=6.9 

),4.12-4.27(2H,m),5.27(lH,q,J=8.1),7.38(lH,d(y=4.8,7.8),7.59(lH,d r r=8.4),7.76 

-7.81(lH^n),7.93(lH,d(U=2.1,8.4),8.47(lH,d<U=lJ,4.8),8.59(lH,(y=2.4),8.77- 
8 82f2H m\ 


13 


N: 1.12(3H,tJ=6.9)^.84-2.94(4H4n),3.4(K2H,s),3.91-4.06(4H,m),4.96(2H,s),5.26(l 
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